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(54) WRITING DEVICE FOR COORDINATE READER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a writing device 
for coordinate reader, which can be miniaturized and 
operability is improved with well weight balance, 
concerning the writing device for coordinate reader with 

which recording in an ink is possible and a coordinate n 

can be read by an alternating field. 61 * u« y g *} » 



SOLUTION: Concerning a pen 60, a cylindrical body part 
61a is provided and inside the pen, a coil L1, an ink 




cartridge 63 provided with a tip 62 of pen so as to be 
extracted in a direction shown by an arrow F2, a circuit 
board 69, on which an oscillation circuit or the like is 
mounted, and a battery 70 of a power source are 
provided. The coil L1 is arranged in the shape of loop 
around the ink cartridge 63 near the grip part of the body 

part 61a and since the center of gravity gets close to the grip part and an inertia moment is 
reduced when using the writing device, the writing device can be easily rotated so that the 
feeling of use can be improved. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the high writing equipment of operability especially 
about the writing equipment for coordinate readers which can read a coordinate by alternating field 
while it is recordable in ink. 
[0002] 

[Description of the Prior Art] If an alphabetic character and a graphic form are drawn in recent years 
with the marker which used ink for the feltboard etc., the alphabetic character and graphic form which 
were drawn on this board are copied, or the so-called electronic blackboard incorporated as digital data 
is used. For example, in invention like the input instrument of the coordinate input unit indicated by 
JP,5 -274079, A, it does not have a power source to the input instrument which is writing equipment, but 
only induced voltage generated based on the electric wave sent out from the body of a blackboard is 
made into an energy source, sensibility was weak and only positional information was told to the body 
side. Then, what was equipped with oscillation equipment in preparation for a writing equipment side 
was proposed in the power source. Since it can do with what also has comparatively large spacing of the 
coil for reception with which can generate a strong field, therefore a board side is equipped if it has 
oscillation equipment for a power source in preparation for this writing equipment side, the structure of 
a board becomes easy and enlargement of a board also becomes easy. Moreover, if it oscillates 
combining two or more oscillation frequencies, it will also become possible to tell the information on a 
pen attribute to the body of an electronic blackboard. 
[0003] 

[Problem(s) to be Solved by the Invention] However, depending on the arrangement, die length and the 
volume became large, and writing equipment had the problem of having become inconvenient to receipt 
or being hard coming to use, when a user supports and uses it for a hand and equipped the writing 
equipment side with the power source or the sender. Moreover, especially the coil for an oscillation with 
comparatively large weight etc. influenced the weight balance of writing equipment, and also had the 
problem of weight balance having worsened depending on the arrangement, and becoming what is 
inferior in a feeling of use. 

[0004] While this invention can solve the above-mentioned technical problem and being able to record 
in ink, it aims at weight balance offering the writing equipment for coordinate readers with good high 
operability in the writing equipment for coordinate readers which can read a coordinate that it can 
miniaturize by alternating field. 
[0005] 

[Means for Solving the Problem] In order to attain this purpose, with the writing equipment for the 
coordinate readers of invention concerning claim 1 As opposed to the body which has the receive 
section where it is in the inner of a recordable writing side and the writing side concerned in ink, and 
two or more lead wire in which alternating field and magnetic coupling are possible was laid The marker 
section which ink is held and performs record in ink on said writing side by the point, The coil which 
generates alternating field, and the control section which makes the coil concerned generate the 
alternating field of a predetermined period, With the power supply section which supplies the electrical 
and electric equipment for making said coil generate alternating field It has the case section which 
contains said coil, said control section, and said power supply section, and supports said marker section 
removable, and said coil is characterized by being annularly arranged in the perimeter of said marker 
section [ near the support section of said case section ]. 



[0006] With the writing equipment for coordinate readers concerning this configuration, since that 
center of gravity approaches the support section and moment of inertia becomes small when using 
writing equipment, since the coil for an oscillation with comparatively large weight is annularly 
arranged in the perimeter of the marker section [ near the support section of the case section ], it 
becomes that it is easy to rotate writing equipment, and a feeling of use becomes good. Moreover, since 
a user can make it the configuration which is easy to grasp the support section with the volume 
configuration of a coil etc., a feeling of use becomes good further. 

[0007] With the writing equipment for the coordinate readers of invention concerning claim 2 It adds to 
the configuration of the writing equipment for coordinate readers iccording to claim 1. Said control 
section It is arranged on the substrate which has flexibility. The substrate concerned While being 
arranged by the location which adjoined the back side of said coil abbreviation annular at the gap of said 
marker section and said case section and fixing said substrate to it, it is characterized by having the 
marker supporter which supports said marker section removable from said case section. 
[0008] With the writing equipment for coordinate readers concerning this configuration, after arranging 
the control board which tends to become large [ the volume ] general comparatively on the substrate 
which has flexibility, as it twists around the case section using the tooth space which tends to turn into 
dead space which adjoined the back side of the coil of the gap of the marker section and the case section 
using that flexibility, it is arranged abbreviation annular. Therefore, it can contribute to the 
miniaturization of a marker. In addition, since there is also a possibility of producing the defect of 
connection etc. when it vibrates carelessly, since a substrate has flexibility in this case, and it uses in 
order to form a marker supporter for fixing a substrate within a case and to support this marker supporter 
possible [ sliding of a marker ], there is no useless member and it can constitute in a compact. 
[0009] In addition to the configuration of the writing equipment for coordinate readers according to 
claim 1 or 2, with the writing equipment for the coordinate readers of invention concerning claim 3, said 
power supply section is characterized by being arranged in the gap of said marker section and said case 
section. 

[0010] It not only can miniaturize the whole writing equipment, but weight balance should also become 
good and a feeling of use should be excellent in arranging in the gap of the marker section and the case 
section the power supply section constituted by a cell with weight large for example comparatively etc. 
with the writing equipment for coordinate readers concerning this configuration. 
[0011] 

[Embodiment of the Invention] As that writing equipment, a pen 60 is mentioned as an example and the 
so-called electronic blackboard 1 which reads electrically hereafter the handwriting alphabetic character 
drawn on a board considering the writing equipment for coordinate readers concerning this invention as 
a coordinate reader which is the gestalt of desirable operation, a graphic form, etc. is explained. 
[0012] Hereafter, the pen 60 which is the gestalt of desirable operation of the writing equipment of the 
coordinate reader of this invention is explained. First, the main configurations of a pen 60 are explained 
with reference to drawing 8 . Drawing 3 is the explanatory view showing the internal structure of a pen 
60, and drawing 8 is the explanatory view showing the electric configuration of the pen 60 shown in 
drawing 3 . 

[0013] The pen 60 is equipped with cylindrical shape-like idiosoma 61a and lid 61c attached in the back 
end of this idiosoma 61a removable as shown in drawing 3 . A coil LI, the ink cartridge 63 in which 
ejection is possible in the direction shown by the arrow head F2, the nib 62 inserted in this ink cartridge 
63, the circuit board 69 in which the oscillator circuit for generating alternating field from a coil LI etc. 
was mounted, and the cell 70 which is the power source which supplies the electrical and electric 
equipment at this circuit board 69 are formed in the interior of idiosoma 61a. Die length winds around 
about 15mm 200 times by about 15mm, a bore is carried out, and this coil LI is formed annularly. 
Moreover, it separates from the tip of the nib 62 which contacts writing side 21a (refer to drawing 1 ) 
about 20mm, and is arranged. That is, the coil LI is annularly arranged in the perimeter of the ink 
cartridge 63 in a pen 60 near the location where a user supports idiosoma 61a. Therefore, a user becomes 
that it is easy to rotate writing equipment since the center of gravity approaches and moment of inertia 
becomes small at the support section when using the pen 60 which is writing equipment, and a feeling of 
use becomes good. 

[0014] Moreover, between an ink cartridge 63 and the circuit board 69, the push button-type switch 67 
for performing supply and cutoff of the electrical and electric equipment to the above-mentioned 
oscillator circuit etc. is formed. A switch 67 forces a nib 62 on writing side 21a (refer to drawing 1 ), if 
an ink cartridge 63 moves in the direction shown by the arrow head Fl, it turns it on, and if a note is 



stopped, return OFF of it will be carried out in the direction shown by the arrow head F2 with the spring 
in a switch 67. That is, only while writing down on writing side 21a with the pen 60, alternating field 
occur from a coil LI . 

[0015] Drawing 8 is drawing showing the electric configuration of a pen 60. In addition, about the 
below-mentioned pen 160,260, since it has the same electric configuration as a pen 60 only by the 
difference in a configuration location, future explanation is omitted. As shown in drawing 8 , the circuit 
mounted in the circuit board 69 (refer to drawing 3 ) CR circuit 69e to which different modulation 
frequency for every attribute of pens, such as a color of ink and a size of a nib, was set, LC circuit 69c 
which oscillates the subcarrier which conveys the signal oscillated from this CR oscillator-circuit 69e, It 
consists of 69d of FSK circuits which carry out the FSK (FrequencyShift Keying) modulation of the 
oscillation frequency of this LC circuit 69c with the modulation frequency of CR oscillator-circuit 69e. 
The oscillation frequency of a subcarrier is determined by the inductance LI and capacitors CI, C2, and 
C3 which constitute LC oscillator-circuit 69c, and modulation frequency is determined by the capacitor 
C5 and resistance R2 and R3 which constitute CR oscillator-circuit 69e. Moreover, frequency bias of the 
oscillation frequency of a subcarrier is determined by the capacity of the capacitor C4 of 69d of FSK 
circuits. 

[0016] The relation between the attribute of a pen 60 and modulation frequency fm is set up as shown in 
drawing 10 (A) explaining the relation. In drawing 10 (A), it is shown that a nib 62 (refer to drawing 3 ) 
is thin in "**", and it is shown that a nib 62 is thick in "**. " For example, "****" shows the pen with 
which a nib 62 uses black ink thickly. In addition, the eraser 40 also contains the coil, and in order to 
calculate the elimination range by the eraser 40 based on the signal generated in the sense coil by the 
alternating field generated from the coil, modulation frequency fm is also assigned to an eraser 40 and it 
discriminates from a pen 60. 

[0017] In drawing 8 , if a switch 67 turns on, the electrical and electric equipment of a cell 70 will be 
supplied to each circuit, the gate of MOSFET whose output of the integrated circuit IC 3 of CR 
oscillator-circuit 69e is 69d of FSK circuits will be switched, and the frequency modulation of the 
subcarrier oscillated from LC oscillator-circuit 69c will be carried out by the signal oscillated from CR 
oscillator-circuit 69e. With the gestalt of this operation, the center frequency of a subcarrier is 410kHz 
and frequency bias is **20kHz. Moreover, with the gestalt of this operation, an integrated circuit IC 1 is 
Toshiba F [ TC7SLU04], and both the integrated circuits IC2 and IC3 are UToshiba 04. Moreover, MOS 
FET is 2SK2158. Both resistance Rl and R2 is 1 M omega, and the adjustable range of variable 
resistance R3 is Oohm - 1 M omega. Capacitors CI, C4, and C5 are 0.1 micro F, 0.0015 micro F, and 
lOOpF, respectively, and both the capacitors C2 and C3 are 0.0033 micro F. Furthermore, a cell 70 is 
LR44 and the electrical potential difference is about 1.5 V. 

[0018] Here, drawing 19 (A) is drawing showing the internal configuration of the pen 160 which is the 
1st modification of a pen 60, and drawing 19 (B) is drawing which expanded a part of drawing 19 (A). 
Hereafter, a pen 160 is explained with reference to drawing 1 9 (A) and (B). Pens 160 differ in the 
location in which a control board 169 is arranged as compared with a pen 60. Each substrate element is 
arranged on the base material with which the circuit board 169 which is the control section of a pen 160 
specifically has the flexibility made from polyimide (PI). And the circuit board 169 is sagged so that it 
may round off in the location which adjoined the back side of a coil LI 01 in the gap of idiosoma 161a 
and an ink cartridge 163, and it is arranged abbreviation annular. And the both ends of the circuit board 
169 are pinched by marker supporter 161e which protruded on 16 Id of marker supporter which 
protruded from idiosoma 161a near the back end section of the coil L101 inside idiosoma 161a as shown 
in drawing 19 (B), and its back, and it is fixed. Moreover, the marker supporters 16 Id and 16 le are 
supported possible [ sliding ] so that it may collaborate and an ink cartridge 163 can be detached and 
attached to idiosoma 161a. 

[0019] That is, in a hard type base material which generally hardened the epoxy resin, after carrying out 
the printed circuit of the circuit board which tends to become comparatively large [ the volume ] on the 
base material of the product made from polyimide which has flexibility and arranging each element, as it 
twists around the case section using the tooth space which tends to turn into dead space which adjoined 
the back side of the coil LI 01 of the gap of idiosoma 61a and an ink cartridge 163 using the flexibility, it 
is arranged abbreviation annular. Therefore, it can contribute to the miniaturization of a pen 160, without 
the die length of the pen 160 whole becoming short, and changing the overall diameter of a pen, in order 
not to arrange the circuit board 69 behind an ink cartridge 163 like a pen 60. In this case, since the 
circuit board 169 has flexibility, when it vibrates carelessly, there is also a possibility of producing the 
defect of connection etc. Therefore, since the circuit board 169 is fixed within idiosoma 161a, the 



marker supporters 161d and 161e are formed in idiosoma 161a in the shape of a periphery, the slot 
which inserts the edge of the circuit board 169 here is prepared, and the circuit board 169 is made to 
insert in the slot of these marker supporters 161d and 161e, and is supported. It is fixed, and the circuit 
board 169 does not produce vibration etc., but connection seems therefore, not to cut it. Moreover, since 
these marker supporters 161d and 161e support an ink cartridge 163 possible [ sliding ], not using a 
useless member, it can constitute in a compact. 

[0020] Drawing 20 (A) is drawing showing the internal configuration of the pen 260 which is the 2nd 
modification of a pen 60. As shown in drawing 20 (A), pens 260 differ in the location in which a cell 
170 is arranged as compared with a pen 160. The circuit board 269 of the pen 260 short constituted by 
the cross direction as compared with the circuit board 169 of a pen 160 is specifically arranged, it is the 
perimeter of an ink cartridge 263 further, and a cell 270 is arranged behind the circuit board 269. A cell 
like the polymer battery which added and formed the plasticizer is suitable for this cell 270 to a 
conductive polymer instead of the electrolytic solution of a rechargeable lithium-ion battery, and with 
[ cell ] such a cell, it can be formed in a very thin configuration. 

[0021] It not only can miniaturize the whole writing equipment, but with the pen 260 of such a 
configuration, weight balance should also become good and a feeling of use should be excellent in 
arranging this in the gap of idiosoma 261a and an ink cartridge 263 for the power supply section 
constituted by a dry cell with weight large for example comparatively etc. using the above thin and light 
battery chargers. 

[0022] In addition, when it has such a battery charger, the charge to a battery charger is needed, but 
since oscillation coils LI, LI 01, and L201 are arranged near the writing side, it can also constitute from 
a pen 60,160,260 of this operation gestalt and its modification so that it may charge using these coils LI, 
LI 01, and L201. Hereafter, a pen 260 and the pen 360 of the same configuration are explained to an 
example except a charge circuit. Drawing 21 shows the battery charger 300 which charges using the coil 
LI of a pen 360. The tip of idiosoma 361a of a pen 360 is inserted, and a battery charger 300 is 
supported by the insertion section 302 prepared in the stand-like body 301. At this time, a nib 362 is 
sealed and desiccation is prevented. A charging current armature L302 is arranged in a coil L301 and the 
location which counters by the battery charger 300, and it is arranged possible [ association ] 
electromagnetic with a coil L301. 

[0023] Drawing 22 is drawing showing the electric configuration of the pen 360 which has a battery 
charger 300 and a charge circuit. AC power supply 303 is connected to a charging current armature 
L302, and the battery charger 300 is constituted by the switch SW1 possible [ closing motion ]. 
Moreover, connection is changed to an oscillator circuit and a charge circuit by the switches SW1 and 
SW2 by the side of a pen 360, and modification of the connection place of the coil L301 of a pen 360 is 
attained. Switches SW1 and SW2 are interlocking, it changes to a charge circuit side manually at the 
time of charge, and a pen 360 is laid in a battery charger 300. In addition, when laid in a battery charger 
300, you may constitute so that it may change to a charge circuit side automatically. At this time, it is 
going to join together magnetically and a charging current armature L302 and a coil L301 tend to pass 
the alternating current electrical and electric equipment in a coil L301. Here, it graduates so that the 
current of half- wave type may flow only in the one direction, and a capacitor C301 may work as a 
smoothing circuit and it may become an abbreviation direct current with diode D301. And reference 
voltage is generated by zener diode D302, and a cell 370 is charged, being constant-current-ized by the 
transistor TR301 and an overcurrent being prevented. 

[0024] In addition, as for the idiosomas 61a, 161a, and 261a of pens 60,160 and 260, it is desirable to 
equip with the thin idiosomas 61a, 161a, and 261a the pen with which a thin line is recorded on the pen 
on which a thick line is recorded in the thick idiosomas 61a, 161a, and 261a according to the size of the 
line recorded. Thus, if the size of the line recorded can understand at a glance only by seeing Idiosomas 
61a, 161a, and 261a, it will write and a mistake will also decrease. Of course, you may double with the 
color which has the color of Idiosomas 61a, 161a, and 261a recorded. 

[0025] On the other hand, it cannot be overemphasized that a location, a number of turns, a diameter, 
etc. are determined by the magnitude of the writing panel 10 mentioned later and the array of the sense 
coil 23 according to sensibility or resolution, and coils LI, LI 01, and L201 can change the 
configuration. Drawing 20 (B) shows the structure of a coil L401 of a coil LI which it winds and shows 
the modification of the direction here. For example, as shown in drawing 20 (B), the diameter of 
idiosoma 461a of a pen 460 may form so that idiosoma 461a of the part by which the coil L401 has been 
arranged may be projected, when relatively small compared with the diameter of a volume of a coil 
L401. Thus, by forming, even when thin, idiosoma 461a can adjust sensibility and resolution, while a 



user makes a pen 460 easy to have. Here, (E) shows the modification of a nib 62 from drawing 20 (C). 
As the nib 62 formed from the felt is made to distribute ferrite powder in order to converge magnetic 
flux like drawing 20 (C) which shows a nib 62, or shown in drawing 20 (D) It is possible to adjust 
sensibility and resolution by it seeming that the needlelike iron core should be put into the interior of a 
nib 62, or the iron pipe should be further put for the perimeter of a nib 62 as shown in drawing 20 (E), 
and adjusting the sense and consistency of line of magnetic force. 

[0026] Next, the configuration of other parts of the electronic blackboard 1 which is a coordinate reader 
concerning the gestalt of this operation is explained with reference to drawing 1 and drawing 2 . 
Drawing 1 is the appearance perspective view showing the main configurations of an electronic 
blackboard, and drawing 2 is the explanatory view showing the condition of having connected the 
personal computer (it being hereafter written as PC.) 100, and the printer 200 to the electronic 
blackboard 1 shown in drawing 1 . 

[0027] The electronic blackboard 1 is equipped with the writing panel 10, the pen 60 for writing down 
on writing side 21a, and the eraser 40 for eliminating the data in which the locus notes of was taken, and 
its locus are shown. The writing panel 10 is equipped with the frame-like frame 11, and the body 20 of a 
writing panel is built into the frame 1 1 . It is attached in the front lower limit of a frame 1 1 in the form 
which the tabular base 12 juts out over a front face along the lower limit. Two or more crevice 12a of the 
shape of a stand for putting and holding a pen 60 is formed in the top face of a base 12, and the above- 
mentioned battery charger 300 can also be formed here. Flat-surface section 12b for placing an eraser 40 
etc. is formed in the right-hand side of the crevice 12a. 

[0028] The control unit 30 is formed in the front right-hand side of a frame 1 1 . The loudspeaker 3 1 
which reproduces sounds, such as an actuation sound and a beep sound, in a control unit 30, Data in 
which the contents written down on writing side 21a are shown (it is called writing data for short 
below.) The page numeral LED 32 which displays the memorized pagination by LED of seven segments 
The page return carbon button 33 which returns 1 page at a time whenever it pushes, and the skip carbon 
button 34 which it sends 1 page at a time whenever it pushes, The elimination carbon button 35 which it 
eliminates 1 page at a time whenever it pushes the writing data memorized, The printer output carbon 
button 36 pushed since the writing data memorized are outputted to a printer 200 ( drawing 2 ), PC 
output carbon button 37 pushed since the writing data memorized are outputted to PC 100 ( drawing 2 ), 
LED39 for cell piece information which reports the cell piece of a pen 60, and the power button 38 
pushed in order to start this electronic blackboard 1 are formed. 

[0029] the C which becomes the front lower part of a frame 1 1 with the power source of this electronic 
blackboard 1 - the dc-battery case 14 where four dry-cell 14a is held is established, and lid 14b is 
attached in the front face of that dc-battery case 14 possible [ closing motion ]. Volume accommodation 
tongue 13c of a loudspeaker 3 1 is prepared in the right-hand side of the dc-battery case 14, and 
Connectors 13b and 13a are formed in the right-hand side. As shown in drawing 2 , the plug 202 of the 
interconnection cable 204 connected with the printer 200 is connected to connector 13b, and the plug 
102 of the interconnection cable 104 connected with PC 100 is connected to connector 13a. That is, the 
writing data in which the contents written down on writing side 21a of an electronic blackboard 1 are 
shown are outputted to PC 100, and the contents written down on the electronic blackboard 1 can be seen 
with the monitor 103 with which PC 100 was equipped. Moreover, writing data are outputted to a printer 
200 and the contents written down on the electronic blackboard 1 can also be printed to a print sheet 
203. 

[0030] Moreover, as shown in drawing 1 , the metallic ornaments 15 and 15 for hanging this electronic 
blackboard 1 on a wall are attached in the both ends of the rear- face upper limit of a frame 1 1 . With the 
gestalt of this operation, the height HI of writing side 21a is 900mm, and width of face Wl is 600mm. 
Moreover, the frame 1 1 and the base 12 are formed lightweight with synthetic resin, such as PP 
(polypropylene), and the AUW of an electronic blackboard 1 is 10kg or less. 

[0031] Next, the structure of the body 20 of a writing panel is explained with reference to drawing 4 . 
Drawing 4 is the explanatory view showing each configuration member of the writing panel 20. The 
body 20 of a writing panel is the structure which carried out the laminating of the writing sheet 2 1 which 
has writing side 21a, the tabular panel 22, the attachment panel 24 of a frame configuration by which the 
sense coil 23 was laid, and the tabular back panel 25 to order. With the gestalt of this operation, the 
writing sheet 21 is formed in 0.1mm in thickness with the stuck PET (polyethylene terephthalate) film, 
and the panel 22 is formed in 3.0mm in thickness with acrylic resin, ABS (acrylonitrile-butadiene- 
styrene copolymer), PC (polycarbonate), etc. Moreover, the attachment panel 24 is formed in 40mm in 
thickness of charges of foaming resin lumber, such as styrene foam, and the back panel 25 is formed in 



1.0mm in thickness with conductive ingredients, such as aluminum. Furthermore, the thickness of the 
whole frame 1 1 which pinches each edge of the body 20 of a writing panel is 50mm. 
[0032] Next, the configuration of the sense coil 23 is explained with reference to drawing 5 . Drawing 5 
(A) is the explanatory view in which omitting a part and showing the configuration of the sense coil 23 
shown in drawing 4 , and drawing 5 (B) is the explanatory view showing the width of face and the heavy 
pitch of the sense coil 23 which are shown in drawing 5 (A). In addition, in the following explanation, 
the sense coil arranged by X shaft orientations among the sense coils 23 is called X coil, and the sense 
coil arranged by Y shaft orientations is called Y coil. As shown in drawing 5 (A), X coil of XI -Xm for 
detecting the X coordinate of the coordinate (X, Y) of a pen 60 and an eraser 40 is arranged m at X shaft 
orientations, and X coil and Y coil of Yl-Yn for detecting Y coordinate cross at right angles, and is 
arranged n at Y shaft orientations. As for X coil and Y coil, each is formed in the shape of an 
abbreviation rectangle, and the die length of the long side of a rectangle part is P2X and P2Y, 
respectively. 

[0033] As shown in drawing 5 (B), X coil is formed in width of face (the die length of the shorter side of 
a rectangle part) PI, respectively, and adjoining X coil is piled up, respectively in 1/2 of the pitches of 
width of face PI. Y coil is also formed in width of face PI, respectively, and adjoining Y coil is piled 
up, respectively in 1/2 of the pitches of width of face PI. Each terminal 23a of a sense coil and X coil is 
connected to X coil change circuit 50a, and each terminal 23b of Y coil is connected to Y coil change 
circuit 50b ( drawing 9 ). As an example, with the gestalt of this operation, it is Pl=50mm, is 
P2X=680mm, and is P2Y=980mm. Moreover, it is m= 22 and is n= 34. Furthermore, both X coil and Y 
coil are formed in the front face with copper wire with a diameter of 0.345mm which has an insulating 
coat layer (for example, enamel layer). 

[0034] Next, the position-coordinate table for detecting the position coordinate of the pen 60 on writing 
side 21a is explained with reference to drawing 6 and drawing 7 . Drawin g 6 (A) is the explanatory view 
showing some X coils X1-X3, drawing 6 (B) is a graph which shows the relation between the electrical 
potential difference generated in the X coils XI -X3 shown in drawing 6 (A), and a crosswise distance, 
and drawing 6 (C) is a graph which shows the electrical-potential-difference difference between the 
sense coils contiguous to both the X coils XI -X3 shown in drawing 6 (A). Drawing 7 (A) is the 
explanatory view in which graph-izing a position-coordinate table and showing it, drawing 7 (B) is the 
explanatory view of a position-coordinate table, and drawing 7 (C) is the explanatory view showing the 
storage condition of the detection value detected from X coils each. 

[0035] In drawing 6 , the center line of the X coils XI, X2, and X3 is set to CI, C2, and C3, 
respectively, and the electrical potential difference generated in the X coils XI, X2, and X3 is set to exl, 
ex2, and ex3, respectively. As shown in drawing 6 (B), electrical potential differences exl-ex3 become 
max at the cores C1-C3 of a sense coil, respectively, and monophasic [ which becomes small ] is shown 
as the edge of a longitudinal direction approaches. In addition, each coil is piled up by 1/2 of the width 
of face of P so that it may become the outside of the core of a coil that the Nur point of self adjoins. In 
addition, in drawing 5 (A), (B), and drawing 6 (A), in order to make legible how depending on which 
each sense coil 23 laps, width of face is shown a little small. The electrical-potential-difference 
difference between the sense coils which adjoin both X coil XI -3 as shown in drawing 6 (C) has 
maximum on the core CI of a sense coil - C3, respectively, and serves as a graph which serves as zero 
by the midpoint for the core of a sense coil, and the long side of a sense coil, i.e., the midpoint of a part 
with which the adjoining sense coil lapped. 

[0036] for example, drawing 6 (C) - setting (exl-ex2) - the right half (part shown as a continuous line) 
of the shown graph shows the distance (1/2 of a heavy pitch, i.e., the quadrant of P) between the 
midpoints Q2 of the part which the X coil X2 piled up, and relation with (exl-ex2) from the core CI of 
the X coil XI . Since the distance deltaXl from a core CI to Q2 point can be detected if (exl-ex2) is 
detected when a pen 60 exists in a point Q2 temporarily now, it can ask for Q2 point X coordinate. With 
the gestalt of this operation, since the coil width of face PI is 50mm, they are PI / 4= 12.5mm. For 
example, if the part (part drawn as the continuous line) which shows the property of setting to drawing 6 
(C) (exl-ex2) is changed into 8-bit digital data, the graph shown in drawing 7 (A) will be obtained. If 
this graph is changed into a table format, position-coordinate table 58a shown in drawing 7 (B) will be 
obtained. This position-coordinate table 58a is memorized by ROM58 (refer to drawing 9 ) etc., and is 
used for the operation of the position coordinate of a pen 60. 

[0037] Next, the main electric configurations and the contents of control of the electronic blackboard 1 
are explained with reference to drawing 9 , drawing 10 (B), and drawing 1 1 . Drawing 9 is the 
explanatory view showing the electric configuration of an electronic blackboard 1 with a block, and 



drawing 10 (B) is the explanatory view showing the signal in A in drawing 9 , B, and C point. Drawing 
11 is a flow chart which shows the main contents of control which CPU56 shown in drawing 9 
performs. CPU56 with which the control unit 50 shown in drawing 9 was equipped If what the power 
button 38 (refer to drawing 1 ) was pushed, and the power source turned on is detected (step (it omits 
Following S.)) 100: - initial setting of loading the control program and position-coordinate table 58a 
(referring to drawing 7 (B)) which are memorized by Yes and ROM58 to the work area of RAM59 is 
performed (S200), and coordinate reading and pen information detection processing are performed 
(S300). 

[0038] Coordinate reading processing is explained here with reference to the flow chart of drawing 12 
which shows the flow. CPU56 scans the X coils XI -Xm by outputting the coil selection signal A 
( drawing 10 (B)) which chooses the X coils XI -Xm in order to X coil change circuit 50a through the 
I/O circuit (I/O) 53 (S302). Then, the signal generated by the magnetic coupling of the alternating field 
generated from the coil LI of a pen 60 and one of X coils is amplified by amplifier 50c (refer to drawing 
9 ), an unnecessary band is filtered by band pass filter (BPF) 50d, and amplitude detection of the 
magnification signal (refer to drawing 10 (B)) is carried out by the amplitude detector circuit 51. Then, 
the signal ( drawing 10 (B)) by which amplitude detection was carried out is changed into the digital 
signal corresponding to the amplitude, i.e., an electrical-potential-difference value, by the A/D- 
conversion circuit 52, and is inputted into CPU56 through the I/O circuit 53. 

[0039] Then, CPU56 judges with having detected the pen 60 (S304:Yes), as shown in drawing 7 (C), it 
matches with the coil number of X coil the electrical-potential-difference values el -em shown by the 
digital signal which scanned the X coils XI -Xm, and was inputted, and it carries out sequential storage 
at electrical-potential-difference value storage area 59a of RAM59 (S306). Then, CPU56 calculates the 
X coordinate of a pen 60 with the following procedures based on each electrical-potential-difference 
value memorized by electrical-potential-difference value storage area 59a (S308). First, the greatest 
electrical-potential-difference value emax in the electrical-potential-difference values el -em memorized 
by electrical-potential-difference value storage area 59a is chosen, and the coil number (max is called 
hereafter.) of X coil made to generate the electrical-potential-difference value emax is memorized to 
RAM59. For example, as shown in drawing 6 , as it exists in a location Q3 and is shown in drawing 6 
(B), supposing the electrical-potential-difference values el, e2, and e3 occur from the X coils XI, X2, 
and X3, respectively, a pen 60 will choose the greatest electrical-potential-difference value e2, and will 
memorize it to RAM59 by setting to max the coil number 2 of X coil made to generate the electrical- . 
potential-difference value e2. And CPU56 determines the larger one among electrical-potential- 
difference value emax**l of the neighbors of emax, and memorizes the coil number (max2 is called 
hereafter.) of X coil which generated the determined electrical-potential-difference value to RAM59. 
[0040] In the example shown in drawing 6 , it is decided among the electrical-potential-difference values 
e3 and el of the neighbors of e2 that it will be e3 of the larger one, and it memorizes to RAM59 by 
setting to max2 the coil number 3 of X coil made to generate the electrical-potential-difference value e3. 
Then, CPU56 compares the coil numbers max and max2 memorized by RAM59, and judges in which 
the coil number max2 shall exist between the direction of + of the X-axis, or the direction of - from the 
coil number max. And when it is max2 >=max, Variable SIDE is set as 1, and when it is max2<max, 
Variable SIDE is set as -one. In the example shown in drawing 6 , since it is max 2= 3 in max=2, it is set 
to max2>max and Variable SIDE is set as 1. Then, CPUS 6 is [0041]. 
DIFF=e(max)-e (max2) ... (1) 

[0042] It calculates and read-out and it are set to OFFSET from position-coordinate table 58a 
memorized by ROM58 in the position coordinate nearest to the calculated DIFF. Then, CPU [0043] 
Xl=(Pl/2) xmax+OFFSETxSIDE [0044] It calculates and asks for X coordinate XI. Here, x(Pl/2) max 
shows the X coordinate of the core of the coil number max. In the example shown in drawing 6 , (2) 
types are set to X=(Pl/2) x2+(e2-e3) xl, and the X coordinate of a location Q3 becomes the distance 
corresponding to (e2-e3), for example, the coordinate which separated deltaX2, from the center line C2 
of the X coil X2 in the direction of + of the X-axis. And CPU56 performs the scan of Y coils each 
(S3 10), and memorizes the electrical-potential-difference value detected from Y coils each in the 
electrical-potential-difference value record area for Y coils of RAM59 (S3 12). Then, CPU56 calculates 
the Y coordinate of a pen 60 using the same technique as the operation of the X coordinate in the above- 
mentioned S308 (S3 14). 

[0045] Next, CPU56 explains the electric configuration and control forjudging a pen attribute with 
reference to drawing 13 thru/or drawing 18 . Drawing 13 is the explanatory view showing the electric 
configuration of the FSK demodulator circuit 55 ( drawing 9 ), and drawing 14 is the explanatory view 



showing the signal wave form which appears at least in each part of the FSK demodulator circuit 55 
shown in drawing 13 . 

[0046] Drawing 15 (A) is the explanatory view showing the relation between the output signal (CR 
signal is called hereafter.) of CR oscillator-circuit 69e, the output signal (a carrier signal is called 
below.) of LC oscillator-circuit 69c, the output signal (a limiter output signal is called below.) of a 
limiter circuit 54, and the counted value by count circuit 55a (refer to drawing 13 ). Drawing 15 (B) is 
the explanatory view showing signs that the counted value stored in shift register 55b (refer to drawing 
13) shifts. " " ~ 

[0047] Drawing 16 (A) is the explanatory view showing the relation between the threshold decision 
output by absolute value comparator 55f, and the judgment period of CPU56, and drawing 16 (B) is the 
explanatory view showing signs that the counted value by counter 55g moves. Drawing 17 is a flow 
chart which shows the flow of the processing (pen attribute detection processing 1) from count circuit 
55a which constitutes the FSK demodulator circuit 55 to absolute value comparator 55f, and drawing 18 
is a flow chart which shows the flow of processing (pen attribute detection processing 2) of counter 55g 
and adding-machine 55i. In addition, although center frequency is 410kHz as mentioned above, for 
example, and frequency bias is **20kHz, the carrier signal shown in drawing 15 (A) is exaggerating 
frequency bias by drawing 15 (A), in order to give explanation intelligible. 

[0048] First, the description of the FSK demodulator circuit 55 for detecting a pen attribute is explained 
with reference to drawing 15 . In the example shown in drawing 15 (A), the carrier signal is modulated 
by the high frequency (for example, 430kHz) between the low level of CR signal, and the low frequency 
(for example, 390kHz) becomes irregular between high level For this reason, if CR signal sets the 
period of the limiter output signal between low level to TB, the period of the limiter output signal 
between high level will serve as TC with CR signal longer than TB. Therefore, counted value k for one 
period of the limiter output signal by count circuit 55a increases, when CR signal changes from a low 
level high-level, and when it changes from high level to a low level, it increases. 
[0049] That is, the standup of CR signal or the timing of falling is detectable by detecting the timing 
from which counted value k by count circuit 55a changed. And if time amount measures one period of 
time amount from which counted value k is changing since it corresponds to the half period of CR signal 
while changing to a degree after counted value k changes, since it can ask for the period of CR signal, a 
pen attribute is detectable. If here explains the outline of an operation of each component of the FSK 
demodulator circuit 55, count circuit 55a measures counted value k, the change timing of counted value 
k will be detected shift register 55b, 1st weighted average circuit 55c, the 55d of the 2nd weighted 
average circuits, subtractor 55e, and absolute value comparator 55f, and counter 55g, register 55h, and 
adder 55i will measure the period from which counted value k changes. And CPU56 judges a pen 
attribute based on the aggregate value outputted from adder 55i (S3 18). 

[0050] Next, actuation of the FSK demodulator circuit 55 is explained to a detail. The signal outputted 
from band pass filter 50d is changed into the limiter output signal of a square wave shown in drawing 14 
(A) by the limiter circuit 54, and is outputted to the FSK demodulator circuit 55. And if the FSK 
demodulator circuit 55 will start the count of the period of a limiter output signal using a system clock 
(CLK) if the standup of a limiter output signal is detected (S 10: Yes of drawing 17 ) (SI 2), and the next 
standup of a limiter output signal is detected (S14:Yes), it will output counted value k to shift register 
55b (S16), and will reset counted value k (S18). That is, count circuit 55a measures the die length TB or 
TC of one period of a limiter output signal. 
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a. 16 1a. 2 6 1 a£ v »V4g#E83;h.S'<yfc: if<^*H*i-SXtf-^3 1 1 . WSIM2 1 a(C^ 

im^mme la, 161a. 261a - 1 ZiUzKgZ^tf-? (EmMEx-* 

MttU\ ^±dtc£»;**i&«e)±$#'\ Rf*a5 £. ) fcaeLfc^-v-'Sfc 7-fe^>h»LEDfc:J; 

61a. 161a. 26 1 a I/OIW ^T^^S^-i^^LED 3 2i: . 

6 1a. 16 1a. 2 6 1 atf>fe?:E83*l&fefcM^b i^i^S^-i^0^>'3 4 fc. IHtS-h-THi* 

[0025] -Jr. 3>f*Ll, L101. L201 5fc. Elt3*rCV>£*E'7-?£7'»V?20 0 (0 
ttifcf-MHE''<*Jl'10«tf;& -fe>xn>f;P 20 2) ^j}-r&*:tblizWtTVy9\ii}}X9y36t. 

2 3os5dfe:«to. se^iimfciBt-cfia^^ £h$*vo^s£t-?£pc 1 oo (H2) -^aj* 

HdiTMtV*. ££TB2 0 (B)tt. 3-»*Ll» WL^««^m»6«<l«»fflLED3 9i:. £*>*t 

*^*<^gg0|?:^r3>f^L4Ol<OflBi^^-. W «Rl*fi»*-6fc»«W«Mf^>3 8i:3ft«afrf«. 

*.<J. 020 (B) tcSrTi^ {C. ^46 OWRftg? *VO*&„ 

4 6 1 a<DSg#. ;|/L 4 0 1 O&^gfcJt^Tffl [ 0 0 2 9 ] 7 U— A 1 1 WfuffiT&fckL icO^H 

*ttt£*3tUteli« rM/H^OiaMStlfc&tt «lW**t<i:Sm2SgSjftl4a^4*lR5gi-Sn> 

<ofw*S4 6 1 a * i d ut *> «t £ fj -r-x 1 4 a^it &*ix& o : -e^^ ^ y -r 

C0±3fc3j£t£.ri:t\ B«cS46 1 ajWt8V*J&£-C -X 1 4CDi?ffifc»i. Si 4 b*«ITO"lltcKOft<t^ 
ffiffl#tt^4 60£»^ J ^<-rStfcfcfc:. !S 30 tlXm. yN*-/xU-^-X14<^&fi!ttt, XtT-^ 

S^JffiEi&aa-tSCltJ^T^S. «r<rC. 020 3 lOsJfy jL-Apaso^l 3cimif$>tlXt5*). 
( C ) ( E ) fcL ^>5te 6 2<O38B0!£*rf . 3*7 9 1 3 b . 13 atfifct-teirC^ 

5fc62£^ct02O (C ) ff>£ o£S8it:imt&tZ#> h. 02£*crJ:5<c. 3*^13bCtt. 7>J>9 

fc. 7x^h*>^»«i£?^^y5t6 2t:7i7-f h» 20 0fcig8Sil£&MT-:7>2 04<OTe77'2 0 2 

&£V*tB20 (D) t^ridfcl. 4%B3*U n*99\ 3adt PC10 0f:«g? 

^5fe6 2^rt3t:#H)e<^E;£Aix^0. B ftftW^-^l 0 4«077/l 02#«8$*iS. 

2 0(E) fcSrT <fc 5 1=^*6 rSr o4 0 . m^lHS 1 <0*1SE2 1 a t^$n^rtS£ 

««ftjtd^«>hu esjs^^^tessr^-rs ^sex-^^pc i oo^tts^L. pcioofcfii 

^fcT®e j ^«f|gSr^rS-i:* J srig-CJ>&. t htUi^-9 1 0 3 1 «t 0 . «^IMSlt:^S*ut 
[0026] <Kt:*llit^»Jifc:«SJS^II!@IST* 40 rt§£S.& ^ i:#-CS S . 4^. SEt-^ SrT 'J 

S€^IKSl^)lfe<^^)«lJ£t:^^THl&VH2£ 200^ttI*L. «^H«n^lE$<i^rt§5:Epfflffl 

m*Lxmmth .mm. vfmLco^tum^t «2 o 3 tBJiew-s - ^ t»T# s . 

31«^«HT-J)0. H2(±. Hltc^t«^S«l^ [0 03 0] Hlt*tidt:7W-Ai 1^ 

-y+wyew (JHT. pc^ftsf-s. ) 10 BoisgcoBSata. c:co«^s«i£at:»ttsfci6 

osuf7-y>'^2oo£^L^«s**^fiBBHT*> co£jii5. 1 5#&9Wt*tixm. #m.<mm 

»Effi2 1a<7)SSHHi9 00mm-C*'?. (I 

[00 2 7]ffiRiai ^^lOi:, «E Wlfi6 0 OmmTfcS. 4fc. 7k-Aliaif^l 

H2 1 atzmii:ffot:*X>y<>60t. WB2ivK:& 2«. PP (df'JTutrwy) ^<^^flg(c«t 

»av-5-cr)«»$-^rT-^ ^ji^-rsfc^xo-f 1^—9- c»j«3n.Tts 0 . m^ms 1 mount 1 0 k gOT 



(6) 

9 

[ 0 0 3 1 1 iKfc. »t^**2 OcoflBttcowc 
H4Sr#agtTliB&f-S. 04li, S£/x**2 0*»& 

8E|ffiB2 1 aJ*^iK^-h 2 1 1 % tHCO"** 

22 *>X34/P2 3*^Sft£:t^^im^ 
*^2 4 1 . KttOrt9 ^^**2 5 £Jtfcl»f Lfc 
^agBtOffiBTti. *as/-h21fcL 
ft$»)£*>£itf:PET (#'JIfl/yfW7^1/-h) 
7-f/kA£j:DJi30. ImmCMSfltfeO. 
*2 2tt. T^UjMUL ABS (T^'jD-hU^- 10 
^yXV-Xfl/>ia^|£) „ PC 

-h)3*:.*»)J*83. 0mm«gj£3*iTV>£. * 

S^fcJ:9534 0mmfc»jft$*lTi3'K 

1. 0mat3MC&tL?»&. fiB"***** 
2 0«0««3^fiH^-S7^-Al l<r>m0>m\*5 

[0 0 3 2] 4r>X3^fn'2 3cO««t:o^TH 
5Sr#giU-CiWtS. 05 (A) tt. @4t^t-b^ 2D 

0. 05 (B) »i. 05 (A) fc*^-fe>'^3'f^2 3 

iiWcji, *>X34/P2 3<D3^X|ft#faaE5d?*i 
fc-feVXrMrt^XrH^fcffcU Y«tfn6jfc:ffi5«l£*. 
fc-fcy*3>fA*Y:i>f jH:**-*. 05 (A) fc:^ 
±dfc. Xtt*|pJtctt, ^^OXtPf I'-tMOtf) 
(X. Y) jgg<0Xj£g£fc!ti-r6fc#>^Xl~Xme> 
X34/W> 5 m*ffig£iVCi5'). Y«fcfrrS)fc:tt. Ygg 
£&a}-rSfctf>tf>Yl~ YnCOYaJ frtfX^J frtW. 30 

<^g$j±-eit-r*LP2x. P2YTi>s. 

[0033] 05 (B) I3jcf-J:3K:, X3>f*fcL * 

(jSBSWhG@&<»ft3 ) p i wmztixa 

*). mStthttJM** (IP .102#0>1 £>t y^-T 
**i<?ftSb&*i'Cii*. Y34A4»<€4v?liMPl& 

fc, X34;K^g-3g72 3aUL X3>f A^i.0K5 40 
OaCj^?tlti>0, Y3>OK7>&3&72 3btt. Y 
34/1^*11185 ObtCggSflTV^S (09) . - 
HfcLT, «l<^l»<0^Ctt, Pl = 50mmTf) 
0. P2X=68 0mmTJ>0. P2Y=980mmt 
hi. m=2 2-C& , K n = 34T£>S. $£>fc 
X3>f/i,&lA r 3 4/W3L ftfc*ffifclft«ftlRB (Hi 
tf. X^;|,Ji).*#t&egO. 34 5mm<^ISt: 

[00 34] ifcfcU ^B2 la±<7K?.>6 0OfiMS 

g^«aj-ri.3t«><?>fissgx-^K:ov^r06&t^ so 



^H2001-56735 
1 0 

07£#SSLTaW£. 06 (A) (J. XrH/kXl 
-X 3c7>-3^iK-mHB®Ti. 0 . 06 (B)l±06 

(A) fc^^-X3-f^Xl~X3tCf^rS^Et*i* 
[6j«!BSIt«ra«^^77T* , 9. 06 (C) JiB 

6 (A) fc^X34/PXi~X3<9«£fc:R&-r&-fe: 
yxzUtVffifrMB&Zntfyyy&bh* 07 (A) 

07 (b> &m&m7—7)Mwmvi> o . 07 
to tt#x3^f;W)^«iajLfc«aje<oa««®5r* 

[0035]H6£&tvCX34*Xl. X2. X3tf) 
W*mmci, C2. C3fcU X3>f^X 

1, X2. X3£LmE.-?&W±£Ztl?tle x 1 , ex 

2, ex3fc-rS. 06 (B) £jjctJ:5£. Iffex 
l~e x3a, -eit-fix4ryxa>f;K7)4»^C 1~C3 

ftniffMvmtzhlxh. Srfc, 05 (A) . (B) . 
B6 (A) fc*>WCI±. «-bVX3>f;l^2 3<0*Sr , 3* 

<*LTlo*. 06 
(C) fc^-Ti^tcXn^/l'Xl— 3<0fflafcK»t4 
-fcyX3>OMg<7)«flE3i«. txX3^<K?)tKl~ 
C3±C**i**i*tfc«&WU Hr>A3>f /W«>k 

[0036] mtii. 06 (O fctJV^T (exl-e 

x2) tt-tyyyttwt (Hirc*rat#) a. x 

3 yl'X 1 <94fcDC 1 *»<;> , X3 >f ;l/X 2 WWhhirf: 
&ft<7)tm&Q2fSZ'cr]8m (liit7f«2*(0L 
OiOP<04^1 ) (exl-ex2) fc«0PI«?r 
^t. fitC^6 0^Q2tC#?tr4^. 
( e x 1 - e x 2 ) 4"DC 1 frt>Q2m 

X'<r&mA X 1 £-8KBT# Sfc*). Q 2^[cr)XJSS^* 

*55 0mm-C'fcS*^. P 1/4 = 12. 5mmT* 
h. 06 (C) fciiWC (exl-ex2)<0 

«tt^^rai* <i^T«v^a5^) ^8bi teyr-J 
?nsT-?c3m?&k. 07 (a) 

( B ) fcjS-rftBSm-r-TVl' 5 8a 5r#S . i OfiM 
JSg^-y^SSaJi. ROM58 (09#gg) 

g$*u ^y6 0<?^SSg<oills:tffl^^>ftS. 

[00373 <kc m^n* 1 coz&wrnmfmvu 

fflH^tCOUT09. 010 (B) Rxmi lZgmL 

xwm-h . 09«. 1 (onsmm&zyv -/ 

^T*tfi*0r*'3. 010 (B)ii. 09<D4»O 

A. b, c^fc:t5ttSfi^^tii^Wfci>. 01 1 
ti09tiKTC PU 5 6A«HffrS±^»rt«2r^-t 



(7) 

1 1 

i5>n^CPU5 6tt. Wffi?y38 (01#«8) iffl 
(OTStft-T. ) 100 : Yes) „ ROM58(Cg 
(07 (B)#«g) JRAM5 9<7)V-^XtlTJCO- 

yfflm&mzmftt <s3oo) . 

[0038]^ T^mmM^^X . Zffy&tlt: 
^t@12<07D-^-h^#a|LTifi»rS. CP 10 
U5 6U. X34/WXl~Xm£JGfc:jgStt-S:Mrtol 
Vm^A (010 (B) ) ^AJB*0» (I/O) 53 
^UTXa-f^mi.@»5 0 at:aj*r5-i:t:J: 

0, Xn^/WXl—XmWX^f-fry^ffd (S30 
2) . 8^T'O6 0W3^;WLl*»^>|64Lfc3Sc*a 

fcffi^fcL i*Nf3S5 0c (09#«g) ei-vOtMI? 

*u zmm/m (Hi o (b) mi) a^fax 
74/1^ (BPF) 5 0(Hzx^x^m^m^m^ 

ti. mm®mK5 uztixwmn&tiz. m*x 20 
tcrmmm.zixfzm^ (iio(B))ii. a/ds? 

iftH]»5 2fc:J:oTSlB. OmEfitWKLfcir^ 

[0039] gWCCPU56tt. *O'60£WULfc 
fc¥"J£L (S304 : Yes) . Xn^/PX l~Xm£ 

fEiel~em^a7 (Ofc^fi^t, X3>f;k 
tf>3 4 JtJBfffiT R AM 5 9omiEaeiix y 
T5 9a(CjRiJdaHSL"CV*< (S3 06) . gVvfCP 30 
U56J2. «Eea&xyT5 9a£litg3*i*:#mE 

m-TS ( S 3 0 8 ) . t-T. «Ett£1txy T5 9 at 
aii$ilT^S®£tf e l-emW+tfi^WlEIe 
max^SJiU f«tEgemax^»?«:X3 
A>W>nAfr^ (JUT. maxk»t5. ) SrRAM 

5 9ta©rs. mt&. me^j^txo^ *oeo 

t±. &MQ3fcifiPfiEU 06 (B) fc*-$-J:dfc. X3 
4;lOCl. X2. X3*>^>-e*t-fn.«E«el. e2. 
e3*^Ltk^t. ®A^mflEtte2i&^L. 40 
^mE«e 25^$itfcX3>f/UD;Mrt'#i|2£ 
maxtLTRAM5 9»C£ei-S. *LT. CPU 5 
6Ji. emax<7)SR0>llEttemax±lC9d*>;*;# 
v^iSr^t. -e<9ft£$*i*:mEfi£f6£U;X:M 
;K0a^7P#^ (OT. max2tW4. ) £RAM 
5 9fc£itt&. 

[0040106 tC*T«rii. e 2<DP^>€BMe 
3, e l<0d*>A#V^e3K^L. *tf>mE«e 
3 £&4i;Xitt: X 3 A 4 /^g# 3 £ m a x 2 1 L 
TRAM5 9ta^T5. St^TCPU5 6tt. RAM 50 
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5 9 £M1MZtlfz?4 fr&^m a x&y m a x 2 5rlt*S 
LT. 3'f;P#^max2»i3-f;l'#^max*»f>Xil 

-eLT. max2gmaxtW^i, S8&S I DE 
£l£ii£U max2<maxtW^ll ^RS 
IDE5— lK^Li-S. 06fe^f0rC»i. max 
= 2tmax2 = 3t*iK, max2>maxfc3: 
*h ^&S IDE£lfcgSTf£. 8WCCPU5 6 

[00411 

D I FF = e (max)-e (max2) • • • (1) 
[0 04 2] £r«£U Z<mn$tl*:D I FFlC&t 

3gv>i3sse^ROM5 8t:, m&ztix^z®wg& 

T~:/*5 8a»M£liU -Hl£OFFSETfc-t 
S. gWTCPU 
[0043] 

Xl= (Pl/2) Xmax+OFFSETXS IDE 
[0 044] £SSSU X&&X1 1^ 
(Pl/2) Xmaxli, 3^f^Sfmax(?)WX 
Sg**^-. 06i^^0rCJi. ( 2 ) 5ft ±. X= ( P 
1/2) X2+ (e2-e3) Xlt5r»). &SQ30) 
XJggfcL X3>f^X2W««C2*»^X«<0+*fi 
fc ( e 2 - e 3 ) Kttlfrf SESL 0»*.fcf A X 2MtU^ 
CPU5 6»±. #Y=K/K0X* 
■v^SrlltTL (S3 1 0) . &YrM;P*>£>t&iiiUim 
EM£ R A M 5 9 <9 Y 3 4 /H8<D«fflMi2»x 'J T fcE 
t&TS (S3 12) . £WCCPU56li. BUJ&0S3 

osiztiif&xmmnm-tFii^mm^x^yeo - 
<DYjmzm.-tt (S3 14) . 
[0 04 5]iJctc, cpu5 6*«. *<ym&£ ! W%t& 
tiftvmsmmfKgLvmttz^xmi 3^1^01 8* 
miLxmmtz. 01 3«. FSKgpni?&5 5 (0 
9 ) wnsmm&.ZKiwmxi} 0.01 41*0 1 3 

fc^tF SKfip@»5 5<0&3&fcSat£(I^t8B£ 
;S?f«i0-C&&. 

[00461015 (A)«. CR5Hg@»6 9e^{il 
*«^(mT. CRfE^fc8nT&„ ) t. LC&80j» 

6 9c <oaj*(l^ ( MT* ^ y T<1^ t ffrf 6 . ) f: . 
y 5 •y^@»54^)a}^^ (ttT'J 5 •/ ^itttftf-fc 

) ^«>yM3*855a (01 3#®) tcJ: 
&^->^hfii:^^^^fiH30-CJ)S. 01 5 
( B ) ti. M^'X? 5 5b (01 3#S§) tClStt 

^tu^yff^yy hmffisy v^hmrz^rfwitmx'h 
[00471016 (Am. imm?yrtv-?55 

ftri&L^iv^^aj^i:. CPU5 6<^n^Mfc 
<OWflkJr^tfl«0'C*> ■) . 0 1 6 ( B ) \±j}*?y 9 5 

5 g k «k h**j y vmimfrthm-Zrfitwmvb 

5. 017{±FSKg^0»5 5S-«lS^**'>VK@ 
»5 5 a*>^>Jg««3 V/tV-^ 5 5 f $.X(tym (^ 
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<r> i msm&z t b 2 fc«Tc ^ traw-* . 

[0051] £<0||Sfc4)»©riJ. y7M/i/'X?5 5 



*S. 01 5 (A) fcjjrf^'JTffi^Ji. Mi. lSW^^^hfik$-kl~k8<7)8^«f^*S*«l 

aaa<Ha* s ±2 0kHz-C*&^ Uf^fe^ 1 )^^ ^-Of^kSrtBBU #*->y^lk^lofoy7 

£fctf>tc. 01 5 (A) -Cli, m&M&.t:PmLX^ hLTfK. 351 ftlS¥*§III» 5 5 ctt. is? YWJX 

t. ?55btZtm2tlX\.^m&L^**7yhmfrt>3 

[0 04 8] gate. ^>se*«{aj-rsfc^FSK sBtc^Lv^^^hMi-c^joaT^fi^s^L. -e 
gam»5 5^#at:ov^0i stmzixwm? 10 <r>maiT%« (jar. SBiaps^^etfN-s. ) £« 

h. 015 (A) (CiF-rerm. C R^On-K^ g»55e fctB^S . S*2inM¥%IIl«5 5 d 

obul o rmmm^mm. (W*.tr4 3 0 k h y7h wjx? 55b t^$tLT^sfit,*v^ 

(mm 3 9 0 k h z > £$n?*vo*£. ,rofc*>, £*su -e^apST^iffi (&t. si2ans¥«iei:ifc 

TBt-TSfc. CRfi^WP^KOlSW'JS-y^aS [0 0 5 2 ] 8JI3&5 5ett, & I taS¥*it m2$m 

Tjffi^^iTBiO^V^TCfc^S. ftoT, #-7 ^fc<OHAm$rj8»L. *<0£ Am 
yMH»55at:J:S'J5-/^aj71^<01Sffl»O* 5 5 f CaSTTTS (017WS2O) . 0 

•» htfkfcL CRi^>'D-)/^iVW l"*OWC 15(A) fciJWC. ^lftS^IHB5 5 c^ij^lV 
SS&Urt^CiilmU l^Wi^u-V'OW^ 20 httk l~k3cDllllS^?:ji5mL. ^2Jom^Hl» 

ftLfc $ KiiSirf & . 5 5 d##«7 y hfik 6~k 8c7>fln«¥:>£tt£SiW Lfc 
[0049] #'7yMIU»5 5afc < fc.&;&'7>' ^«7^ h«k6~k8<0d*>. *^>hm*.7& 

hmk&gfLLtifJ S>^«aj-TS^fc<cJ:0. C tfk8tt. US-y^aiAS^iailBTBiOt^^ 

aj-TS^tfr'T^S. *LT. #«»h«k#£fl;L-C min^^e^t*^^. KoT. m2JnS¥ 

fre>mz3tfktzfST<wm\zc Rm^^mm^nK #m&m 1 jn«¥^tt x o t,*# < sr-o*^ t £&a;-r 

■t*fcjf>. *»7yh«k<^fl:L-cv^«ia<oi^«^ fttr. cRm^nmm<rmt&z&iii-t&zktfX'$ 

&tmtti&. c Rt^ffl^s - 1 tfxz h<n h . it o . c Rfl^8J»^^^w£i*ami 

t\ ^>mtt£fcas-rs.r .r-r-c. fsk tr. cRm^>jgjtB£«arc#£fc*>. ^y6o<ogtt 

SSIiI»5 5co#ffi|i@^^ffl<0«W^ilW-Sfc, 30 ffi«?r^W-Sii:^-C^S. 

^VMHISS 5 attA^bfik £traU y7M^ [0053] ^^idt. BSfatttr^ixT^VhSfl 

zsxf 5 5 b , m i jna¥*§0»5 5 c , arettrra t^'^' htt^aai¥^0»tc J: -5-cjna¥^rs3t 

^55g. ^X*5 5h*>J:t«*5 5ifcb&'>>' [0 0 54 ] iKfc. «*nta>''tl'-? 5 5 f frt>tm 

hmk#£fct&mm$:mtt&. *LT. CPU56 g5 5 i *TW*!UlK:-?VvC01 6£#«L&a»*£>lP5! 

»4. Jo£3§5 5 i *^aj2>£ft*d^eCS'^T'<.V ^"S. 01 6tZt>^X(D~Wi*T»9 5 5 gCiS* 

mtt£«5£r& (S3 18) ^h****-. 5 5 f li. iAm 

[0050] FSK«p0»5 5<OlW^2rPi»»: fc, ^«>^3*tTV^ LSWfim 1 b&HML. HA 
liWS. rt>YrtX?4fr950dfrt>\£ftZtlt:m 40 m*»*L#V^m lKLhTfc&i^Srfl^L (01 1<T> 

U $-/^@»54t:«koT014 (A) fc^-T* S22) . MAm*JL^V^flml£UfC*SfcW^rS 

JgftW'J 5 y^iH^mmzS^i^tl. F SKgp@»5 fc ( S2 2 : Ye s ) . L^V^fl^aJTJ^o-^l, 

5tai7j£*l6. -eLT. FSKg^0»5 5tt. US A>^/vf WH&MtZith (S24) . oiO. U 5 

•y ^aS^m^i^^O^aj^fc (01 7<^)S 1 v f&JjfmofSffltf'gltLt: (CRf^i^'O 

0:Yes). yXfA?D7? (CLK) SJBVvC'J Xy^'^ajL^) tfl^"4. fllxtf. 015 (A) 

5 -y 9 ftXmcDimoi}*? > \- imk L (SI 2K &fr?V 5 •/ ^M^SV^^»|T BV>tt V V MatfU 

D5y^a!7J^<7)<X«4*>±* i, )^«l[a!i--&fc (SI 5 5 afcliS^^y 1 0 . 8J»TC«D#'7y ffi 

4 : Yes) . **7y\-&Y.*is7YVVX9S3\>\Z- t: 1 6. L&^m 1 ^ 2fc^fc . ^^yhfik 1 — 

ajTlL (SI 6) . *«7^htfk?r'J-fe-/h-rS (SI k 6«Vvr*t.i> 1 0T*S*^. (k 
8) . * i yyhWm55a\i>)$.~r9l}iJjm% 50 1 +k 2 + k 3 ) /3 = 1 Ofc&fc. 
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k 7AV k 8liftfc: 1 bXhhfrh. m2tag¥*te= 
(k6+k7+k8)/3=42/3=14fc&»K H 
Am=l 0-1 4=-4fc3:&. 

[0055]^*;. mitm^m»5 5c»x/m2M 
a^@»5 5 d H ttiftimmoism. ( lcibi 

®»6 9c<^)^l^ai) fc£PE8$t«lfci:. H*W> 

[0 0 56] ft->T. <HAmtf)|e*f«=4) >( 
V>gml=2) fc L^W^^aj^'O-W 
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